Sonography remains the cornerstone in the assessment of twin-to-twin transfusion syndrome in monochorionic twin pregnancies. Twin-to-twin transfusion is a common complication in monochorionic pregnancies, resulting in high perinatal morbidity and mortality rates. A disproportionate placental interconnection leads to hypovolemia and oligohydramnios in the donor twin and hypervolemia and polyhydramnios in the recipient twin. Ruben A. Quintero and his associates developed a staging system with definite sonographic criteria necessary for prognosis and management of these pregnancies. Quintero staging criteria consist of the following: stage 1, bladder of donor twin still visible; stage 2, bladder of donor twin no longer visible, no critical abnormal Doppler; stage 3, critical abnormal Doppler waveforms; stage 4, hydrops; and stage 5, demise of one or both twins.
Quintero staging is a system of quantifying the severity of twin-to-twin transfusion seen in monochorionic twin gestations through sonographic assessment. In 1999, Ruben A. Quintero and his associates 1 proposed a staging system for monochorionic twins predictive of twin-to-twin transfusion and its prognosis. With the Quintero staging system, the severity of twin-to-twin transfusion is based on amniotic fluid volumes, bladder filling, critical Doppler values, and cardiac function/hydrops, all ordered in five stages. Awareness of the sonographic images required for the best assessment and analysis is of imperative significance for management options and improved maternal and fetal outcome.
The rate of twin births in the United States has increased by 70% between 1980 and 2004. In 2005 and 2006, the rate of twin births remained stable. Today, more than 3% of babies in the United States are born in sets of two or more with the 95th percentile of these multiples being twins. 2 Monochorionic pregnancies encompass approximately one-third of all twin gestations. Monochorionic twin pregnancies embody a highrisk group that result in twin-to-twin transfusion syndrome requiring regular sonographic surveillance. These pregnancies are complicated by intrauterine growth restriction, twin-to-twin transfusion syndrome (TTTS), or intrauterine fetal death. 3 The unequal sharing of a single placenta may result in intrauterine growth restriction and oligohydramnios in the donor twin, and unequal blood flow from placental anastomosis leads to hypervolemia and polyhydramnios in the recipient twin.
Chorionicity is established sonographically by the absence or presence of the twin peak or lambda sign at the site where the intervening membrane inserts into the placenta. If each fetus has a separate placenta, each will have an amnion and a chorion, with the membranes thick, with four layers easily visualized. Viewing two separate placentas, with one on the front wall and one on the back wall of the uterus, readily shows a dichorionic pregnancy. Often the placentas appear close together, forming what appears to be one placenta. A triangular shaped, villi-filled area forms where the membranes meet the two placentas. This is referred to as the lambda or twin peak sign ( Figure 1 ). In monochorionic pregnancies, only the amnion intervenes between each fetus. The membrane will appear very thin, and there will be a T shape where the membranes meet the single shared placenta 4 ( Figure 2 ).
TTTS is a condition affecting 10% to 15% monochorionic pregnancies and is associated with a high risk of perinatal mortality and morbidity. 5 Severe TTTS typically presents at 16 to 24 weeks' gestation with the anhydramnios/ polyhydramnios sequence. 5 This common complication is the result of an imbalanced intertwin blood exchange through the placental interconnection. This placental sharing allows the transfusion of blood from the donor (intrauterine growth-restricted, oligohydramnios) twin to the recipient (macrosomic, polyhydramnios) twin. The initial diagnosis of twin-to-twin transfusion is based on the discordance of amniotic fluid volume on either side of the membrane and fetal growth restriction. TTTS diagnosed prior to 26 weeks' gestation is often treated with fetoscopic laser coagulation at the site of the communicating Figure 1 . Transverse image of "twin peak" or lambda sign at 12 weeks' gestation demonstrating a triangular peak of villi extending from the placenta to the intertwin membrane, indicative of dichorionic-diamniotic twin gestation. placental vessels. 6 TTTS after 26 weeks' gestation benefits from repeated amnio-drainage procedures. 6, 7 Removing the amniotic fluid appears to limit the risk of preterm labor and improve the blood flow in the placenta. Left untreated, TTTS has extremely high death rates, with perinatal mortality greater than 90% and 30% of survivors experiencing neurodevelopmental problems. 8 Therefore, a timely diagnosis is of the essence. The Quintero staging system begins once the diagnosis of twin-to-twin transfusion has been made. The staging parallels the progression of the disease and has prognostic value. Sonographic guidelines by Quintero et al 1 set clinical parameters to manage twin-to-twin transfusion. This remains the superior system to assess the progression of monochorionic twins and the management of the pregnancy. 6 Sonographers need to follow the guidelines as outlined in Table 1 once twin pregnancies are assessed as monochorionic. Vigilance in sonography images should be acquired with emphasis on the Quintero guidelines. Polyhydramnios is defined as the deepest vertical pocket in the recipient twin's amniotic cavity as 8 cm or more at less than 20 weeks' gestation and 10 cm after 20 weeks' gestation. 8 Oligohydramnios is apparent when the deepest vertical pocket is 2 cm or less and is often referred to as "stuck twin." This phenomenon can be defined as a twin fetus in an oligohydramniotic sac, often fixed in position against the maternal uterine wall, even with changes in the mother's position. This is a poor prognostic sign. 9 Quintero's staging can be summarized with the noted amniotic fluid discrepancy and growth discordance, followed by the small or empty donor twin's bladder with the recipient's bladder distended to critically abnormal Doppler, ascites, hydrops, and then demise. 1 Marked discordance in the estimated fetal weights of the twins does not necessarily indicate TTTS but is of pathophysiological importance. Growth discordance is calculated from the weight of the larger twin, using the formula calculating the difference between the weight of the large and small twin and then expressed as a percentage of the larger twin's weight: (birth weight of larger twin -birth weight of smaller twin)/birth weight of larger twin × 100. 10 Various studies have shown differing cutoffs to define discordance, ranging from 15% to 29% estimated fetal weight (EFW) difference. 11 umbilical artery, reverse flow in the ductus venosus, or pulsatile flow in the umbilical vein. Care should be taken to be certain each individual twin's umbilical artery is assessed through Doppler waveform and not inadvertently taken from the co-twin. Each umbilical cord should be followed to its insertion using color flow imaging.
In addition to these required sonographic markers necessary for Quintero staging, several other assessments individualize the risk calculation. An early sign for TTTS occurs with the first-trimester nuchal translucency (NT) scan of monochorionic twins displaying a significant discrepancy between the NT measurements. 13 The mechanism for an increased and discrepant NT as an early manifestation of TTTS is related to cardiac function with hypervolemic congestion in the recipient twin. In addition, studies have shown that in about a quarter of monochorionic pregnancies, a fold can be visualized in the intertwin membrane, which would be a subjective reduction in amniotic fluid volume. Accompanying this intertwin membrane folding, a discrepancy in the echogenicity of amniotic fluid characteristic of discordance often can be observed. 5 A discriminating sonographer may discern the recipient fetus with an enlarged umbilical vein, whereas the donor fetus may have a single umbilical artery. 14 Careful observation of twins is required for pericardial and pleural effusion, cardiomyopathy, and fetal hydrops. Progressively, cardiac decompensation is demonstrated with a dilated fetal heart, a hyperechogenic bowel, and an absent end-diastolic flow in the umbilical artery. 15 Hydrophic features include ascites and wall thickening of the skin or subcutaneous edema, which can be viewed on the transverse scan of the fetal abdomen or fetal scalp. 16 Predictability of outcome remains based on various studies of monochorionic twins with twin-to-twin transfusion. Reports are varied, with the presence of hydrops in the recipient and absent end-diastolic flow in the umbilical artery Doppler waveform of the donor associated with poor fetal outcome. Positive fetal outcome is associated with reaccumulation of urine in the bladder of the donor twin, improving the rate of survival. 16 
Conclusion
A sonographer's awareness of the Quintero scaling system for twin-to-twin transfusion severity in monochorionic twins will result in improved detection rate. Complications can be diminished when they are recognized early. The sonographer plays a fundamental role in the detection and diagnosis, leading to prompt treatment and improved prognosis.
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